INTRODUCTION
Amyloid is a fibrillar protein which infiltrates a variety of tissues and is associated with many different disease states. On the basis of organ distribution and associated diseases, it has been classified into four main types: primary, secondary, multiple myeloxna associated, and a large number of different familial types (1) . The major fibrillar protein component of all types of amyloid has a similar ultrastructural appearance. Nevertheless, there are a number of differences among them in their ability to bind Congo red and certain metachromatic dyes. These binding differences have raised the possibility that there may be differences among different types of amyloid (2) . This possibility has been supported by the recent discovery of chemical differences between the major protein components of different types of amyloid fibrils. On the one hand, the variable region of homogeneous light chains is the major subunit of certain amyloid fibrils derived primarily from patients with the primary and multiple myeloma-associated types (3) . In contrast a component which is not related to any known immuno- globulin has been shown to constitute up to 50% of the protein in amyloid fibrils from patients with secondary amyloidosis and one type of familial amyloidosis, i.e., familial Mediterranean fever (FMF).' This component, which has been termed acid soluble fraction (ASF) (4, 5) is a homogeneous protein with a mol wt of 8,500 daltons and corresponds to the A protein of Benditt and Eriksen (6) . Amino acid analyses of several preparations (4, 5) showed the absence of cysteine and the presence of two residues of methionine. The partial a.nino acid sequence of four of these proteins has been presented (5, 7, 8) .
The present report describes the complete amino acid sequence of this protein from a patient with FMF and the partial amino acid sequence of three other ASF proteins. It also presents preliminary evidence for the concomitant existence of heterogeneous components related to light chains in these amyloid fibrils.
METHODS
Preparation of amyloid fibrils and ASF. Amyloid fibrils were obtained from the livers and spleens of patients with FMF, tuberculosis, Hodgkin's disease, and bronchiectasis by extraction with distilled water (2) . The purified amyloid fibrils were green birefringent when viewed with the polarizing microscope after having been stained with alkaline Congo red (9) , and showed the characteristic fibrils on electron microscopy. ASF was extracted according to the method of Pras and Reshef (4 Arg-Glv-Asni-Ty r-Asp-AlIt-Ala-1,I s-Arg-Gly -l'ro-Gly-Gly-Ala-Arg-Ala-Ala-Glu-V'al 60 65 70 76
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The complete amino acid sequence of ASF from a patient with FMF. * The automatic sequencer yielded tryptophan in position 53 while the corresponding tryptic peptide contained arginine in this position. This discrepancy could not be resolved due to lack of material.
subjecting it to vacuum dialysis. ASF was recovered in the dialysate and lyophilized. The residual material was discarded.
Cyanogent bromiide (CNBr) and proteolytic cleavage of ASF and separationt of peptides. ASF extracted from the patient with FMF as described above was dissolved in 70%
formic acid at a concentration of 20 mg/ml. CNBr at a coIncentration of 150 mg/ml was added and allowed to react at 25°C for 24 hr. The reaction mixture was suspended in 5% formic acid and centrifuged at 1500 g for 15 min. The precipitate which formed was washed with 5% formic acid and subjected to amino acid analysis. N-terminal residues were identified by the dansyl chloride method (11) . Manual sequence determination was performed by the dansyl-Edman procedure (10). Automatic amino acid sequence determination was performed with a Beckman Model 890 sequencer by the method of Edman and Begg (12) . Released derivatives were identified by gas chromatography with a Hewlett-Packard gas chromatograph (Hewlett-Packard Co., Palo Alto, Calif.) and by amino acid anialysis of the hydrolyzed derivatives. Peptide maps were done on performic acid-oxidized trypsinized samples (13) .
Complete reduction and alkylation of amyloid fibrils. Purified water extracted amyloid fibrils (20 mg/ml) were completely reduced in 5 M guanidine with 0.05 M dithiothreitol at room temperature for 1 hr. Gly-Pro-Gly-Gly-Ala-Arg Leu-Thr-Gly-Arg Serine was detected as the N terminal of the whole molecule although a small amount of arginine was also present in position 1 (Fig. 1) . This type of heterogeneity may be the result of proteolytic digestion of a larger precursor xnolecule. Recovery of the first phenylalanine (step 3) ranged from 35 to 60% in different experiments. Residue 53 remains uncertain since the sequencer yielded tryptophan while the corresponding tryptic peptide ended with arginine.
The partial amino acid sequences of the three other ASF proteins has been determined with the sequencer and one of these has been reported previously (5) . The number of residues sequenced is shown in Table II . Also included is the partial amino acid sequence of two amyloid proteins sequenced by Benditt, Eriksen, Hermodson, and Ericsson (7), and Ein, Kimura, and Glenner (8) .
All six proteins had identical amino acid sequences in the regions studied with the exception of the protein from a patient with tuberculosis which was sequenced fur- thest and which had a valine-alanine substitution at residue 52 just before the termination of the sequence analysis.
In an effort to characterize the remaining protein of the amyloid fibril two approaches were employed. Firstly, two preparations of amyloid fibrils were completely reduced, alkylated, and subjected to filtration on Sephadex G-100. The elution pattern of the completely reduced and alkylated native a.myloid fibrils is shown in Fig. 3 . 100% of the fibrils was recovered in the two peaks as determined by dry weight. Peptide map analyses of the first peak resembled a map of lambda and some kappa light chain peptides as prepared in our laboratory (Fig.  4) . This probably represents polymerized light chains. In contrast, peptide map analysis of peak II was identical to a map of ASF. When maps of peak I and peak II were superimposed they yielded a map that was identical to the map of the native amyloid (Fig. 4) . Secondly, the residue after extraction of the ASF was subjected to peptide map analysis. The maps were similar to peak I and also resembled those of light chains. The heterogeneity of the amino terminus with the presence of arginine or serine as the first residue, raises the possibility that ASF is a product of proteolvtic digestion of a larger molecule. This is particularly intriguing in light of the fact that amvloid-like fibrils can be formed in vitro by digestion of certain Bence Jones proteins with pepsin (14) . The exact nature of ASF and its origin remain to be determined. Addenduim. After this paper was accepted for publication, Hermodson et al. (15) reported the amino acid sequence of a protein purified from monkey amyloid fibrils. The sequence of the monkey protein is similar to that of the human ASF and differs in only 12 amino acid residues. 2 No significant homology was found with any known protein when a computer search of amino acid sequences was performed by Dr. M. Dayhoff.
